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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a substrate material 
composition for lithography which makes it possible obtain 
resist patterns of a rectangular shape in a cross-sectional 
shape and has a high etch rate characteristic dealing with the 
trend toward thinner films of photoresist films by consisting of 
the composition of an organic solvent prepared by dissolving a jft 
specific benzoguanamine derivative or its oligomer and an - : \*^&' 

inorganic acid and organic acid having a sulfur- containing acide %<t&^^*f^ R * 

residue or their ester. 

SOLUTION: This composition consists of the organic solvent 

prepared by dissolving (A) the benzoguanamine derivative or its ^ 
oligomer expressed by formula and (B) the inorganic acid and R { In- 

organic acid having the sulfur-containing acide residue or their 
ester. In the formula, R is a hydrogen atom or hydrocarbon 
group; at least two among R1 , R2 f R3 f R4 are the substituents 
selected from a hydroxyalkyl group and alkoxyalkyl group and 
the balance is the hydrogen atom. The hydroxyalkyl groups 
among R1 to R4 are preferably hydroxy lower alkyl group and 
more particularly preferably a hydroxylmethyl group. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



It is the substrate material constituent for lithography which consists of an organic solvent which dissolved 
an inorganic acid with the benzoguanamine derivative expressed with (R in a formula is a hydrogen atom or 
a hydrocarbon group, at least two in Rl, R2, R3, and R4 are the substituent chosen from a hydroxyalkyl 
radical and an alkoxyalkyl group, and the remainder is a hydrogen atom) or its oligomer, and (B) sulfur 
content acid residue, organic acids, or those ester. 

[Claim 2] (B) The substrate material constituent for lithography according to claim 1 whose component is 
what contains an organic sulfonic acid at least. 

[Claim 3] (B) Claim 1 whose loadings of a component are 0.1 - 10 weight section to the (A) component 100 
weight section, or the substrate material constituent for lithography given in either of 2. 



[Translation done.] 



CLAIMS 




[Claim(s)] 

[Claim 1] (A) General formula [** 1] 



/\ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relate to the substrate material constituent for lithography which a 
cross section configuration can give a rectangular resist pattern, and have a high dirty rate property 
corresponding to thin film-izing of a photoresist film in more detail, without cause phenomena generate in 
the pattern lower part, such as skirt length and a vena contracta, by the new substrate material constituent for 
lithography, and prepare between a substrate and a resist layer even if it use excimer laser light, an electron 
ray, an X-ray, etc. as the light source. 
[0002] 

[Description of the Prior Art] In order to prevent it since the standing wave which originates in reflection 
from the substrate of exposure light causes trouble to formation of a detailed resist pattern when 
manufacturing a detailed semiconductor device using phot lithography, preparing an antireflection film 
between a resist layer and a substrate generally is performed. 

[0003] By the way, in order for short wavelength-ization of exposure light to progress and to use excimer 
laser light, such as KrF and ArF, or an electron ray, an X-ray, etc. with detailed-ization of a semiconductor 
integrated circuit in recent years, the antireflection film corresponding to the light of such short wavelength 
has been needed, and as an antireflection film in the case of using this excimer laser light as an exposure 
light The constituent which makes the main constituent the cross linking agent for carrying out heat bridge 
formation of the extinction nature matter for carrying out extinction of the resin for coat formation and the 
reflected light and them is examined variously. Until now for example The cross linking agent permuted by 
the hydroxyalkyl radical or the alkoxyalkyl group, The substrate material for lithography containing the 
color and the acrylic resin of a benzophenone system, a diphenylsulfone system, or a sulfoxide system is 
proposed (JP,8-871 15,A, JP,9-292715,A, JP, 1 0-228 1 13,A, etc.). 

[0004] On the other hand, the substituent which has extinction nature in the frame of the resin for coat 
formation is introduced, and giving extinction nature to the resin for coat formation is examined. As such a 
thing A kino RINIRU derivative radical with the ring substituent which uses a quinolinyl group, N and O, or 
S as a hetero atom until now, The antireflection coating constituent which consists of cross linking agents, 
such as a resin binder containing a phenan TORENIRU radical, an acridinyl radical, or an alkylene anthryl 
radical, and glycoluryl, (JP, 10-204328, A), The resin which was made to carry out the polymerization of the 
color which has the substituent which has an anthracene ring, a naphthalene ring, etc. in an epoxy resin, and 
was obtained, And the antireflection coating constituent which is mainly concerned with two components, 
such as an antireflection coating constituent (WO 97/No. 07145 official report) which uses cross linking 
agents, such as a melamine, a urea, benzoguanamine, and glycoluryl, as a principal component, is proposed. 
[0005] However, such substrate material and a coating constituent Although the effect of a standing wave is 
suppressed with the conventional pattern dimension and the cross-section configuration of a resist pattern 
can be improved to some extent As opposed to the exposure light of the short wavelength corresponding to 
the pattern dimension in recently which improvement in much more precision was required and was made 
detailed more The effectiveness is still insufficient and the actual condition is that produce phenomena, such 
as skirt length and vena contracta, in the pattern lower part, and a cross-section configuration is not acquired 
for a rectangular resist pattern to a substrate in the resist pattern formed actually. In addition, about the 
coating constituent which blended the extinction nature matter, it is submitted as a solution technical 
problem also with new this sublimating and also polluting equipment. Moreover, although what consists of a 
hexamethoxy methyl melamine, propylene-glycol-monomethyl-ether acetate and 2, and 4-dimethylbenzene 
sulfonic acid is proposed as an antireflection-film ingredient (JP,1 0-301 268,A), with such an ingredient, a 
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standing wave cannot fully be inhibited, but control of a resist pattern is difficult. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention be the basis of such a situation, and it be make for 
the purpose of offer the substrate material constituent for lithography which a cross section configuration 
give a rectangular resist pattern to a substrate, and have a high dirty rate property corresponding to thin film- 
izing of a photoresist film, without cause phenomena generate in the pattern lower part, such as skirt length 
and a vena contracta, even if it use excimer laser light, an electron ray, an X-ray, etc. as the light source for 
more detailed processing. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete this invention for the constituent 
which consists of an organic solvent which dissolved the guanamine derivative of specific structure, or that 
oligomer and specific acids being effective in the case of more detailed pattern formation based on a header 
and this knowledge, as a result of repeating research variously about the substrate material constituent for 
****** lithography between a substrate and a resist layer. 
|X)008] That is, this invention is the (A) general formula [** 2]. 




v.. 



N 
/ \ 
R 1 R ! 



(I) 



The substrate material constituent for lithography which consists of an organic solvent which dissolved an 
inorganic acid with the benzoguanamine derivative expressed with (R in a formula is a hydrogen atom or a 
hydrocarbon group, at least two in Rl, R2, R3, and R4 are the substituent chosen from a hydroxyalkyl 
radical and an alkoxyalkyl group, and the remainder is a hydrogen atom) or its oligomer, and (B) sulfur 
content acid residue, organic acids, or those ester is offered. 
[0009] 

[Embodiment of the Invention] In the substrate material constituent for lithography of this invention, the 
benzoguanamine derivative expressed with said general formula (I) or its oligomer is used as a (A) 
component. In a general formula (I), aliphatic series saturation or an unsaturated hydrocarbon radical, an 
aroma aliphatic hydrocarbon radical, an aromatic hydrocarbon radical, etc. are mentioned as a hydrocarbon 
group of the R. These hydrocarbon groups may be permuted by still more nearly another substituent. 
[0010] Moreover, as a hydroxyalkyl radical of R1-R4, a hydroxy low-grade alkyl group is desirable, and 
especially a hydroxymethyl group is desirable. On the other hand, as an alkoxyalkyl group, a low-grade 
alkoxy low-grade alkyl group is desirable, and a methoxymethyl radical, an ethoxy methyl group, a propoxy 
methyl group, a butoxy methyl group, etc. are especially desirable. These R1-R4 may be mutually the same, 
and although you may differ, those at least two pieces are said hydroxyalkyl radical or an alkoxyalkyl group, 
and the remainder needs to be a hydrogen atom. 

[001 1] Latter one is desirable, although one amino group may be permuted by two substituents chosen from 
the hydroxyalkyl radical and the alkoxyalkyl group and may be permuted [ as the benzoguanamine 
derivative expressed with this general formula (I), or its oligomer, ] by one or more substituents of two 
amino groups chosen from the hydroxyalkyl radical and the alkoxyalkyl group, respectively. In addition to 
the above-mentioned substituent, the benzoguanamine derivative of said general formula (I) or its oligomer 
may have substituents, such as a carboxyl group and an acyl group, further. Such a substituent may exist in 
any of R, Rl, R2, R3, and R4. 

[0012] As an example of such a compound, the low nuclide (made in Sanwa Chemical, BX55H) of 
methoxymethyl-ized benzoguanamine [Cymel 1 123 and methoxymethyl(following, the same) by Mitsui 
Cyanamid]-ized butoxy methylation benzoguanamine (Cymel 1 123-10), butoxy methylation 
benzoguanamine (Cymel 1 128), carboxyl group content methoxymethyl-ized ethoxy methylation 
benzoguanamine (Cymel 1 125-80), and benzoguanamine etc. is mentioned. In these, carboxyl group content 
methoxymethyl-ized ethoxy methylation benzoguanamine (Cymel 1 125-80) is especially desirable. In this 
invention, the benzoguanamine derivative of this (A) component or its oligomer may be used independently, 
and may be used combining two or more sorts. 

[0013] In this invention constituent, an inorganic acid or an organic acid with sulfur content acid residue is 
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used as a (B) component. As an inorganic acid with the above-mentioned sulfur content acid residue, 
although a sulfuric acid, a sulfurous acid, a thiosulfuric acid, etc. are mentioned, especially a sulfuric acid is 
desirable. On the other hand, there is an organic sulfonic acid as an organic acid with sulfur content acid 
residue. Moreover, there are an organic sulfate, an organic sulfite, etc. as those ester. In these, it is an 
organic sulfonic acid, for example, general formula R5-X, especially. (II) 

The compound expressed with (the hydrocarbon group and X which it has or R5 in a formula does not have 
a substituent are a sulfonic group) is desirable. 

[0014] In the above-mentioned general formula (II), as a hydrocarbon group of R5, the thing of carbon 
numbers 1-20 may be desirable, the thing or the thing of partial saturation of saturation is sufficient as this 
hydrocarbon group, and it may be the shape of a straight chain, a letter of branching, and annular any. 
Moreover, as a substituent, halogen atoms, such as a fluorine atom, a sulfonic group, a carboxyl group, a 
hydroxyl group, the amino group, a cyano group, etc. are mentioned, for example, and these one substituent 
may be introduced and may be introduced. [ two or more ] 

[0015] Although an aromatic hydrocarbon radical, for example, a phenyl group, a naphthyl group, an anthryl 
radical, etc. are sufficient as the hydrocarbon group of R5, its phenyl group is desirable especially in these. 
Moreover, one or more alkyl groups of carbon numbers 1-20 may be combined with the ring of these 
aromatic hydrocarbon radicals. The thing or the thing of partial saturation of saturation is sufficient as the 
hydrocarbon group of the above-mentioned carbon numbers 1-20, and they may be the shape of a straight 
chain, a letter of branching, and annular any. in addition, one or more substituents, such as halogen atoms, 
such as a fluorine atom, a sulfonic group, a carboxyl group, a hydroxyl group, an amino group, and a cyano 
group, come out, and this ring may be permuted. Especially as such an organic sulfonic acid, a 
nonafluorobutane sulfonic acid, methansulfonic acid, trifluoro methansulfonic acid, dodecylbenzenesulfonic 
acid, or those mixture are suitable from the point of the configuration improvement effect of the resist 
pattern lower part. 

[0016] although the inorganic acid, the organic acids, or those ester of this (B) component may be used 
independently, and you may use in this invention constituent combining two or more sorts and those 
loadings change with classes of acid to be used — the component 100 weight section (aforementioned [ A ]) 
— receiving — usually — 0.1 - 10 weight section — it is preferably chosen in the range of 1 - 8 weight section. 

[0017] There is especially no limit that what is necessary is just what may dissolve the aforementioned (A) 
component and the (B) component as an organic solvent used in this invention constituent. As such a thing, 
for example An acetone, a methyl ethyl ketone, cyclopentanone, Ketones, such as a cyclohexanone, methyl 
isoamyl ketone, 2-heptanone, 1 and 1, and a 1-trimethyl acetone Ethylene glycol and ethylene glycol mono- 
acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and propylene glycol mono- 
acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, the monopropyl ether, 
the monobutyl ether, or the monophenyl ether, and the derivative of those, Ester, such as cyclic ether like 
dioxane, and ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, pyruvic-acid ethyl, 
3-methoxy methyl propionate, 3-ethoxy ethyl propionate, can be mentioned. These may be used 
independently, and may mix and use two or more sorts. Although there is especially no limit about the 
amount of these organic solvents used, it is desirable to use so that the sum density of the aforementioned 
(A) component and the (B) component may become about 5 - 20% of the weight. 

[0018] In this invention constituent, improvement in spreading nature and the surfactant for striae SHON 
prevention can be added by request, as such a surfactant — Sir — chlorofluocarbon SC-103, SR-100 (Asahi 
Glass Co., Ltd. make), EF-351 (northeast fertilizer company make), and Fluorad Fc- fluorochemical 
surfactants, such as 431, Fluorad Fc-135, Fluorad Fc-98, Fluorad Fc-430, and Fluorad Fc-176 (Sumitomo 3 
M company make), are mentioned, and the addition is good to choose in less than 2000 ppm to the solid 
content of a constituent. 

[0019] The substrate material constituent for lithography of this invention does not ask a negative mold and 
a positive type, but if negatives can be developed using an alkali water solution, any resists can use it. The 
positive resist which contains a naphthoquinonediazide compound and novolak resin as an example of such 
a resist, The positive resist containing the compound which generates an acid by exposure, the compound 
with which it decomposes an acid and the solubility over an alkali water solution increases, and alkali 
fusibility resin, Although there are a positive resist containing the alkali fusibility resin which has the radical 
on which the compound and acid which generate an acid by exposure decompose into, and the solubility 
over an alkali water solution increases, negative resist containing the compound which generates an acid by 
exposure, a cross linking agent, and alkali fusibility resin, etc. It is not necessarily limited to these. 
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[0020] First, if one example of the suitable operation of the substrate material constituent for lithography of 
this invention is explained, after carrying out rotation spreading of the constituent of this invention with a 
spinner etc., it will heat-treat at the temperature of 100-300 degrees C, and the substrate material layer of 
0.05-0.5-micrometer thickness will be formed for example, on a substrate. The constituent of this invention 
causes crosslinking reaction at this temperature, and it becomes insoluble to an alkali solution. Thus, after 
forming a substrate material layer, on this, rotation spreading of the resist layer is carried out with a spinner 
etc., it dries and a resist layer is prepared. Subsequently, this is irradiated for example, with a contraction 
projection aligner etc. through the mask pattern of a request of radiations, such as KrF or ArF excimer laser 
light. Next, if it heat-treats and the development of this is carried out using a developer, for example, an 
alkaline water solution like a 1 - 10-% of the weight tetramethylammonium hydroxide water solution, it is a 
positive type and an exposure part is a negative mold, dissolution removal of the unexposed part will be 
carried out alternatively, and a resist pattern faithful to a mask pattern will be formed. 
[0021] 

[Effect of the Invention] without cause phenomena generate in the pattern lower part, such as skirt length 
and vena contracta, even if it use excimer laser light, an electron ray, an X-ray, etc. as the light source by 
prepare between a substrate and a resist layer for more detailed processing, to a substrate, a cross section 
configuration can give a rectangular resist pattern, and the substrate material constituent for lithography of 
this invention have the advantage of have a high dirty rate corresponding to thin film-izing of the photoresist 
film. 
[0022] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited 
at all by these examples. 

[0023] Example 1 Cymel 1 125-80 (trade name of Mitsui Cyanamid make and carboxyl group content 
methoxymethyl-ized ethoxy methylation benzoguanamine) lOOg and 5g of dodecylbenzenesulfonic acid 
were dissolved in propylene-glycol-monomethyl-ether 950g, and the substrate material solution was 
prepared. Spinner spreading of the above-mentioned substrate material solution was carried out on the 
silicon wafer, desiccation processing was performed for 90 seconds at 90 degrees C, subsequently it heated 
for 5 minutes at 1 80 degrees C, and the substrate material layer with a thickness of 1000 A was formed. 
Next, the film which consists of a chemistry magnification mold positive type photoresist n TDUR-DP604" 
chemistry magnification mold positive type photoresist "TDUR-P034" or a chemistry magnification mold 
negative-mold photoresist "TDUR-N908" (all are the TOKYO OHKA KOGYO CO., LTD. make) on the 
above-mentioned substrate material layer was formed on the respectively separate wafer. After exposing to 
each wafer using contraction projection aligner NIKON NSR-2005EX8A (NIKON CORP. make) through a 
mask pattern, the photoresist pattern was obtained by performing heat-treatment for 90 seconds at 130 
degrees C on a hot plate, carrying out a development in a tetramethylammonium hydroxide water solution 
2.38% of the weight subsequently, and washing with pure water. When each obtained resist pattern was 
observed by SEM (scanning electron microscope), each cross section of all the resist pattern lower parts was 
perpendicular. 

[0024] In example 2 example 1 , the photoresist pattern was obtained by the same approach except having 
replaced with dodecylbenzenesulfonic acid in a substrate material solution, and having used methansulfonic 
acid. When the obtained pattern was observed by SEM (scanning electron microscope), each cross section 
of the resist pattern lower part was perpendicular. 

[0025] In example 3 example 1 , the photoresist pattern was obtained by the same approach except having 
replaced with dodecylbenzenesulfonic acid in a substrate material solution, and having used the 
nonafluorobutane sulfonic acid. When the obtained pattern was observed by SEM (scanning electron 
microscope), each cross section of the resist pattern lower part was perpendicular. 
[0026] In example 4 example 1 , it replaced with dodecylbenzenesulfonic acid in a substrate material 
solution, and using benzenesulfonic acid and monohydrate, the addition was set to 3.5g and the photoresist 
pattern was obtained by the same approach except having used a chemistry magnification mold positive type 
photoresist "TDUR-DP604" or "TDUR-P034." When the obtained pattern was observed by SEM (scanning 
electron microscope), each cross section of the resist pattern lower part was perpendicular. 
[0027] In example 5 example 1 , it replaced with dodecylbenzenesulfonic acid in a substrate material 
solution, and using 2-naphthalene sulfonic acid and monohydrate, the addition was set to 3.5g and the 
photoresist pattern was obtained by the same approach except having used the chemistry magnification mold 
positive type photoresist "TDUR-P034." When the obtained pattern was observed by SEM (scanning 
electron microscope), the cross section of the resist pattern lower part was perpendicular. 
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[0028] In example 6 example 1 , it replaced with dodecylbenzenesulfonic acid in a substrate material 
solution, and using 1 and 2-ethane disulfonic acid, the addition was set to 3.5 g and the photoresist pattern 
was obtained by the same approach except having used the chemistry magnification mold positive type 
photoresist "TDUR-DP604." When the obtained pattern was observed by SEM (scanning electron 
microscope), the cross section of the resist pattern lower part was perpendicular. 
[0029] In example 7 example 1 , the sulfuric acid was used instead of dodecylbenzenesulfonic acid in a 
substrate material solution, the addition was set to 3.5g, and the photoresist pattern was obtained by the 
same approach except having used the chemistry magnification mold positive type photoresist "TDUR- 
DP604." When the obtained pattern was observed by SEM (scanning electron microscope), the cross section 
of the resist pattern lower part was perpendicular. 

[0030] Example 8BX-55H(trade name of made in [ Sanwa Chemical ] and guanamine oligomer) lg and O.lg 
of trifluoro methansulfonic acid were dissolved in propylene-glycol-monomethyl-ether 24g, and the 
substrate material solution was prepared. Spinner spreading of the above-mentioned substrate material 
solution was carried out on the silicon wafer, it heated for 90 seconds at 150 degrees C, and the substrate 
material layer of 1000A of thickness was formed. Next, the film which consists of a chemistry magnification 
mold positive type photoresist "TArF 6a-37" (TOKYO OHKA KOGYO CO., LTD. make) was made to 
form on the above-mentioned substrate material layer. After exposing to the above-mentioned wafer using 
an ArF aligner, heat-treatment was performed for 90 seconds at 1 10 degrees C on the hot plate, subsequently 
the development was carried out using the tetramethylammonium hydroxide water solution 2.38% of the 
weight, and the photoresist pattern was obtained by washing with pure water. Etching system OAPM-406 
(TOKYO OHKA KOGYO CO., LTD. make) is used by using the obtained photoresist pattern as a mask. 
Etchant CF4/02 (95/5), pressure 200mTorr, the stage temperature of 20 degrees C, When etching 
processing was carried out in high frequency output 300W and the photoresist film at that time and the 
etching rate (A/min) of a substrate material layer were measured, photoresist film "TArF 6a-37" was 814A / 
min, and substrate material layers were 447A / min. It was 1.82 when asked for the selection ratio (etching 
rate of the etching rate / substrate material layer of a photoresist layer) from now on. 
[0031] Example of comparison 1 screw (4-hydroxyphenyl) sulfone 60g and Cymel 1 125-80 (Mitsui 
Cyanamid make) 60g were dissolved in propylene-glycol-monomethyl-ether 1200g, and the substrate 
material solution was prepared. The substrate material layer with a thickness of 1000A was formed by 
carrying out spinner spreading on a silicon wafer, heating this substrate material solution for 90 seconds at 
90 degrees C, and heating it for 90 seconds at 180 more degrees C. Next, the film which consists of a 
chemistry magnification mold positive type photoresist "TDUR-DP604" chemistry magnification mold 
positive type photoresist "TDUR-P034" or a chemistry magnification mold negative-mold photoresist 
"TDUR-N908" (all are the TOKYO OHKA KOGYO CO., LTD. make) was formed on the above-mentioned 
substrate material layer at the respectively separate substrate. After exposing to each substrate using 
contraction projection aligner NIKON NSR-2005EX8A (NIKON CORP. make) through a mask pattern, the 
photoresist pattern was obtained by performing heat-treatment for 90 seconds at 130 degrees C on a hot 
plate, carrying out a development in a tetramethylammonium hydroxide water solution 2.38% of the weight 
subsequently, and washing with pure water. When each obtained resist pattern was observed by SEM 
(scanning electron microscope), about the pattern obtained from the positive type photoresist, skirt length 
was accepted in the resist pattern lower part, and the vena contracta was accepted in the resist pattern lower 
part about the pattern obtained from the negative-mold photoresist. 

[0032] Example of comparison 2 hexamethoxy methyl melamine lOOg and 5g of dodecylbenzenesulfonic 
acid were dissolved in propylene-glycol-monomethyl-ether 950g, and the substrate material solution was 
prepared. The photoresist pattern was obtained by the same actuation as the example 1 of a comparison 
using this substrate material solution. When each obtained pattern was observed by SEM (scanning electron 
microscope), the effect of a standing wave was large and the resist pattern of desired line breadth was not 
obtained. 



[Translation done.] 
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